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INFLUENCE OF SACCHAROIDS ON BLOOD GLUCOSE
VALUES
D O N A L D G . R E M P , Ph.D.*

For many year.s, the method most widely used in this country for the estimation of blood sugar has been that proposed by Folin and Wu^ in 1920. W i t h the
development of other methods, it was shown that the results obtained by the
Folin-Wu method were appreciably higher than the amount of fermentable carbohydrate (presumably glucose) present in human blood. These non-carbohydrate
reducing compounds were called "saccharoids" by Benedict^. I n a study of ten
bloods^, he found that the saccharoids caused the results of the Folin-Wu method
to average about 22 mg. per 100 m l . too high. While studying the nature of the
saccharoid fraction in human blood, Fashena"* found that these substances produced an average error of =i=21.5 mg. per 100 m l . for the 25 blood samples studied.
I t was found that glutathione accounted for about 37% of the saccharoid material
and that most of the remainder was related to glucuronic acid. Formerly, i t had
been assumed that creatinine, uric acid and ascorbic acid were important as interfering substances in the blood glucose method. The results of Fashena and StiflF^
indicate that not more than 2-3 mg. per 100 m l . of the saccharoid error in the
Folin-Wu method can be related to these substances.
Based on rather meager evidence, it has been assumed that the saccharoid
content of human blood is usually 20 to 30 mg. per 100 m l . and that "the saccharoid fraction appears to be relatively constant and therefore its presence does not
influence unduly the interpretation of variations in the blood sugar level.
.Attempts to devise methods which yield "true glucose" results have followed
one of three general principles: (A) removal of glucose by fermentation by yeast,
(B) modification of copper reagent to make it more specific, and (C) removal of
saccharoid materials by use of .special protein precipitating reagents. W i t h the
more frequent use of methods which give "true glucose" values, it has been po.ssible
to show that the saccharoid fraction is not as constant as had been assumed.
Mosenthal and Barry'' studied two hundred consecutive blood samples and
found that 38% of them contained saccharoids in excess of 30 mg. per 100 m l .
In four specimens, the saccharoids were in excess of 70 mg. per 100 m l . A study
was also made of the non-gluco.se reducing substances during 25 oral glucose tolerance tests. From the results, it is quite evident that the saccharoid fraction is
not constant during this test. I n four instances, the saccharoid fraction exceeded
30 mg. per 100 m l . for all samples of the test and in another 16 instances, at least
one of the blood samples exceeded this limit. Thus, it is evident that blood sugar
values including the saccharoid fraction may lead to erroneous interpretation of
their significance.
*Senior .Associate in Biochemistry, Department of Laboratories.

From the laboratory standpoint, the amount of work involved in estimating
true blood glucose varies considerably with the type of method used. When
methods involving modified copper reagents are used, there is very little change
in the effort required; however, when either of the other two general methods is
employed, there is a considerable increase in the amount of work per determination.
Therefore, a study was made of the difference in results obtained when the FolinWu^ and the Benedicts ^ methods were employed on the same blood filtrate. Table
I shows the difference obtained between the two methods on 204 consecutive
bloods received in the laboratory.
TABLE I
Difference in Blood Sugar Values
(Folin-Wu less Benedict)
Diference mg.llOO ml.

Number of Cases

0-10
11-20
21-30
31-40
41-50
51-60
. 61-70

95
78
22
4
2
2
1

.Average 12.5

204

The distribution and magnitude of the saccharoid error in this data is similar
to that found by Mosenthal and Barry. I t must be remembered that the Benedict
method gives values which have a small saccharoid error. The saccharoid error
for the Benedict method, as determined before and after yeast fermentation^",
was found to amount to 4-6 mg./lOO m l . of blood. I n no instance was this difference found to exceed 8 mg. per 100 m l .
A study of the data shows that no relation exists between the glucose content
of the blood and the magnitude of the saccharoid fraction. The largest value for
saccharoids found in this series amounted to 68 mg. per 100 m l . of blood while
the glucose level was only 82 mg. per 100 m l . This lack of correlation is further
emphasized by the fact that four out of the five blood samples with the largest
sacchraroid fraction had glucose concentrations between 70 and 100 mg. per
100 m l . Thus, these four blood samples would be considered to have normal
values for blood glucose but the values by the Folin-Wu method would be in
excess of the generally accepted normal values of 90 to 120 mg. per 100 m l . for
this method. The failure to find many blood samples with excessive saccharoid
fractions in the presence of high blood glucose may be related to the fact that only
15% of these samples contained glucose in excess of 150 mg. per 100 m l .
From the data presented, it would seem desirable to abandon the use of the
Folin-Wu method of estimation of blood sugar in the clinical laboratory. I t should
be replaced by one of the methods known to yield true glucose values. Of these
methods, it would appear that the one devised by Benedict^'^ would find ready
acceptance in most clinical laboratories.
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